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Inrnopvcrion 

Although alfalfa servos as the principal source of ler. 
ume roughage in Kansas, in certain seetions and under cor 
tain conditions the use of an annual legume becomes Cosi 
able. In 1991, 85,000 aores in Kaneos wore devoted to the 
production of ensunl legunes which were cut for hay, and of 
thie area, approximately 15,000 aeres wore in soy boans with 
@ Value approaching 200,000, It fe evident that winter 
kEAling, Grouth, ote., will often mke necessary the use of 
on emergency hay crop to roploce alfalfa lost or deereased 
in yiold by unfavorable woather conditions, A legume is 
preferred, ané the soy dean has found a place in the eouth= 
eastern portion of Maneas ao such | crop. 

Agcording to the Biennial Report ef the Kansas State 
Beard of Agriculture (Vol. 27 pp 9788675) the aereaxe of soy 
beans used for hay in Eansse over the period 1987 to 1950, 
inelusively, hac constantly inereaced, In 1027, 5,532 acres 
of soy beans wore harvested for hay; im 1960 this acreage 
had inerensed to 10,250. ‘The four southeastern counties of 
the State «= Crawford, Cherokee, Labette, and Neosho <= are 
the four highest producing countios, Labette and Cherokee 
having approximately 2,000 acres each im 1950. 


Sey beans Go well on light sandy soil and are quite 

drouth rosietant. They vere firet given attention in the 
ny 2929, p- 2) when tho Mammoth 

Yellow vortoty we introduocde “Im 2026 thore were 1,000,000 

eeres of soy beans crow: for hey in the United States. 

If the palatability of soy bean hay fc maintained by 
obtaining a hay of good quality, ite value fc markedly en~ 
hanced, Palatability 40 influenced largely by the finonesa 
of etem which ic determined principally by the rate of soode 
ing and time ef cutting. The hey expleyod in thic feoding 
| trtel wae of good quakity, coming from ficlde sown ab the 
rate of 6O to 75 pounds of seed per acre and cut at the tine 
the pode were wall«formed but before the seeds were far 
developed. 


CITATION OF LITERATURE 


Sey bean hay wae recommended eas early as 1607 by the 
United States Departeent of Agriculture (fexmers* Dullotin 
58) at which time 4¢t ws pointed out that the hay was often 
very coaras and, if not cat at the proper senson, we lacke 
ing in leaves. | 

Duggar (2903 pp 19=25) compared cowpea hay and soy bean 
hay, finding that soy bean hay produced 5.5 per cont more — 
milk and 4.5 per cent more butter fat than a4 cowpea hays 
Approximately 52 por cent of tho soy bean hay wae refused 


Price (2908 pp 55-40) compared soy bean and alfalfa hey 
for milk production and found that the cows when on the 
alfalfa ration eonsunct 2169 per cent more total ¢igestible 
nutrients per 100 pounds of milk produced and 55,2 per cont 
more total digestible nutrients per pound of butter fet prom 
@uced than when on the soy bean hay ration. 

Hunziker end Caléwoll (1027 pp Ge6) in a comparioon of 
soy bean and alfalfa hay found alfalfa to be 22 por cent more 
valuable than soy bean hay ae a milkeproduoing roughages 
ereneed but the fot content increased, resulting in the pro= 
éuetion of more butter fat on the soy bean hay rotion. 

Anthony end Henferson (2923 p. 10), Glgon (2925 p. 15), 
and Beoh@el (2926 p. 15) found soy bean hay slightly superior 
to alfalfa hay for milk and butter fet production. 

Hart ot al (1926 pp» 150-02) concluded that soy bean 
hay wns 93 per cent as efficiont as elfelfa hay, though in 
milk ané butter fat production they were equal, ‘the soy bean 
hay we considered iece efficiont because of the lerge 
enounts wasted and the loss in body vwoight ocourring when it 
was fod. 

Hoome ond Cowsert (1086 p. 2) found that though sey bean 
hay produced O.0 per cent less milk, 1t produceé 4,80 por 
cont more butter fet then 4i¢ alfalfa hay. ‘the cows lost 


asta | 8 
body woight on the soy bean hay but showed a gain in weight 
on the alfalfa, 3 
‘high quality Ber low quality moldy soy bean hay was found to 
heave ony effest upon the flavor of milk (raw or pectourized), 
skim milk, roam, or butter, Ground soy beans cnused the 
boty of the butter to be gummy, and soy bean hay hed a 
sindler effect tut to a lese degree. 

 Mormow and La Hester (1920 p. 88) found thot grinding 
{increases the palatability of soy boon hay, ee ¢14 Inghem 
and Meade (1929 p. 37) the alee conclude that ground hay fo 


- Qaintenanee or incresco of body weight. 


Hilton, Tilbur, and “pple (1952 pps 16621) fount thet 
superior for both milk ent fat production to heys cut in 
earlier stages of mturity. On the tesis of production per — 
acre, late-out hay produced about 19 per cont moro milk and — 
29 per cont more fat then carly-cut hay. To a lesser extent 
it was also superior to the intermdinteecut hay, There was 
practically no difference in the effect on body seight. The 
eous refused 5 por cont of the carlyeout hay, 5 per cont of 
the intormediste-cut hay, and 594 por cont of the Intesout 
hays 
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Warren (1028 pp. 88-28) found that soy boan hey was 
equal toe or slightly better then alfalfa hay for milk end 
butter fat production though not as effective in mintaining 
body wolght. Tho por cont of fat wns significantly greater 
on the soy bean hay ration, = 

Beay (2929 p. 15) eonekudes that soy hean hay of good — 
quality fe equal to alfakfa hay for milk and butter fat pro= 
éuetion or for maintaining body wight. He found no in~ 
@reace in por cont of fat when soy bean hay was fod. 


Object of the “aperinent— 
The object of this footing trial mis te compare soy 
bean hay with alfalfn hay as a roughage for cows in milk. 


Cows Used 


Gen ows (six Ayrubires, two Joresys, ond tuo Guernseys) 
wore eolected frou the college herd for use in tho experiment 
end wore Givided into tuo groups of five cows each, ‘Tho 
@toups were balanced as nesrly as possible in regard to 
breed, body weight, daily milk production, per cont of fat, 
age, stage of Inctation, stage of gestation, and previous 
production, Informmtion concerning the animilse uscd is 
given in Table Z, and it will be noted thet the tuo groups 
are quite evenly balanced in regard to the fectors indiested 


in the table, Hoover, thie balance was sonowhat disturded 
when one cov from cach Zot (numbers 485 end 465) had to be 
dropped from the experiment because of udder trouble, 

This experinent was of ninety days curation, extending 
from October £7, 2951 to January 24, 1952, inclusive. ‘Tho 
time ws @ivided inte three SOsday periods, the firet ton 
anys of each period being consiéered prelininery, ond Gata 
froa these preliminary periods wore not included in the exe 
perimental resulte,  —_ 


Stending in regulation stanchions in the northwost 
eorner of the college deiry barn, the cows were maintained 
under conditions as near the norm] as possible, When 
weather pommitted they wore given access te a dry oxercice 
of the time, but throughout tho second and third periods 
they were confined to the barn becsuse of inclement weather. 


Methee of leoding and vatering 


All feeds were woighed to coach individual cow morning 
and evening in spocially constructed expericental mangers, 
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Boy Vekghte of cous — 

Body weights wore ceoured at the beciuning and ond of 
period being the canter of the three weigh days. The soighte 
wero taken between soven and eight 4, M. in every caso, the 
avorage of differences in body woight between the beginning 


and ond of each period was the velue employed in calculating — 


ell changes in body wight. 


“ilk woighte for cath milking wore kept for each indi# 
vidual cow, The cows wore milked by machine twio daily ot 
regular tvclveehour intervale, The per cent of butter fat 
was determined for ench cow by caloulating the truo average 
test from representative semplos of oix miliings et the 
center of each experimental ,oriods 

| Feeds eed 

Ae Ke varloty soy bean hay of enceptionally high 

quality, grown on the eollogo form, was used in the trial. 


It was fine stemmed, leafy, and of a high green color. The 
alfalfa hoy wae of average quality being somewhat high in 


crude protein <= 15,29 per cant, The grein mixture used wes 
conposed of four parte by wokght of yellow corn, tuo parts 


A composite sample ef soy bean hay was secured fron 
each SOeday period ant me analysed im the esporinent — 
collected and wore analyzed et the end of the triel, ‘the 
samples of hay wore teken at the time of grinding ond of the 
@rein at the tine of mizing. Silage samples were taken die 
geotly from the silo. Tho composition of tho feeds used is 
show in Table IV. : 


heterminstion of Digestible Nutrients 


The @igestible nutrionts of any food constituont were 
deternined by multiplying the yer cent composition of that 
constituent by ite cceffigiont of digestibility as reported 
by Honry ond Worrison (1028, Appendix, Table II). 


and the 4=GeL grain mixture, Group I was fod soy bean hay 


period. | . 
the nutrient recuirements of the enimis wore calcu- 


from the body woighte and the everage of five daye production 
of each cow taken curing the preceding 10-dsey preliminary | 
period, the per cent of fat used for the first period for 


"each cou wae her wunthly fat tost of the preceding month end 


for the later periods was hor average test of tho prodeding 
ported. 7 

The mations wore computed secording te the requirornenta 
eet forth in the Morrison feeding standard for dairy cows, 
The maximum emount of digestible crude protein end the mine 
imum omount of total digestible nutrients ae show by the 
etandara were supplied so thet ae much hay as possible micht 
be fod, 


garding the cova and the conditions of the experiment were 
kopte 


Gables IX and Vi show the concumption of feed, Tablo 
VI showing thet the average food consumption in Foriods I 
ana III gor Group I was 2560 pounds of silage, 660 pounds of 
grain end 982 pounde of soy been hay, containing 212.1 
pounds of Gigestible crude protein and 1546.22 pounds of 
total digestible nutrients, During Period II the feed cone 
sumption fer the eame group was 23520 pounds of silage, 640 
pounds of grain, and 960 pounds of alfalfa hay. ‘The digoste 
ible nutficnts contained in this feed wac slightly lees than 
the average for the other tvo periods, being 20¢.8 pounds of 
digestible crude protein and 1500,¢6 pounds of total i+ 
geotibie nutrients, Group I while on soy been hey consumed 
on an average 5.3 pounds more digestible crude protein and 
alfalfa hey. 


12 
The average consuntion of Group II during Periods I 
and ITZ was 2860 pounds of silage, 540 pounde of grain, and 
9230 pounds of alfalfa hay, containing 100.64 pounds of die 
geatible crude protein end 1208.06 pounds of totel digest~ 
idle nutrients, luring period IZ this group consumed 2240 
pounds of silage, 500 pounds of grein, and 940 pounds of 
soy been hay, which furniched 163,76 pounds of digestible 
erude protein ené 1801,16 pounds of total digestible nutrie 
entc, Group it, then, while being fed soy bean hay consumed 
two alfalfa periods and received 7.76 pounds less tote éi- 


Doty Veights of Cous 


Im Table IZ the bedy weights of the individual cove 
end bedy weighte by groupes ere sumarizod, Group I gained 
@ total of 125 pounds on soy bean hay end lost 64 pounds on 
alfalfa hay, while Group ii, quite te the contrary, gained 
129 pounds on alfalfa hey and lost 16 pounds on soy bean hay. 
The lous in wight hy both groups during the second experie 
mental period may be accounted for in part by the fact that 
the final woighte were taken during the first extremely cold 
weather which my have dlseoureged nornel water consumption 
on the Gaye beady wighte wore taken. In any case, noither 
hey shows @ significant advantage over tho other in 


As chow im Table VI, Group I while on soy bean hay 
produced an average of 1650.2 pounds of milk and 77,580 
pounds of butter fet. During Porfied II on alfelfe hey the 
pounds of butter fat, making a @ifference of 51.5 pounde of 
milk and 238 pounds of butter fat in fever of tho soy bean 
hay. These results are shown graphically in Figures I and 
Ife The average per cont of fut in the milk produced om soy 
bean hay wae 4.2% while on elgalfe hay it ms 4.27. 

Group II produced an average of 1648 pounds of milk cone 
taining 61,962 pounds of butter fat during Periods I ani 112 
when alfalin hay wee being fod. During Period II with soy 
poan hay in the ration thie group produced 1454.2 pounés of | 
milk conteiming 64,804 pounds of butter fat, making a dif~ 
ference of 87,9 pounds of milk in fever of alfalfa end a 
@ifference of 2,921 pounds of butter fat favoring soy bean 
hey. The per cont of fat on coy bean hay wae 4,462 while 
on alfalfa 1% ws 4,051, 4 summary of the milk ané butter 
fat produetion of the in@ividual cows is shown in Table V. 


Hutrients Consumed per Unit of Production 


The efficieney in milk and butter fot production of soy 
bean hay ee compared te alfelfs hay, both as a source of 
Gigestible eruée protein end ae a source of totel digoetible 
sutricnts, is shown im Table VII. 

In Group I soy been hay ws 96,2 per cent as efficient 
& soures of Gigostible trude protein and 97,84 per cent as 
efficient a source of total digestible nutrients as me 
alfalfa hay for milk production, In Group Ii for silk pro- 
duction say bean hay hed an officieney of 98.75 per cont as 
@ wource of digestible crude protein and 95,05 por cont as a 
source of total digestible sutrients, ae compared with — 
alfalfa. The tuo groupe give soy beum hay en average effi+ 
@loney as a source of digestible crude protein for milk proe 
duction 906.46 per cest that of alfalfe ond es a source of 
eont thet of alfalfa, | | 

In the production of butter fat Group I showed soy been 
hay to have en efficiency as e source of digestible crude 
protein 99.63 per cont thet of elfelfa ond as a source of 
total digestible nutrients 99.15 per cent that of alfalfa. 
Group II on a basic of butter fat production showed soy bean 
hay to be 109,18 por cont as efficient se alfalfa es a source 
of Gigestible crude protein and 105,5¢ per cont as efficient 


ao © soureo of totel cigoatitle autrionte, Aversging those 
GFoups we fing thet in the produetiion of butter fat soy bean 
nay 15 20608 per cont as good @ source of digentible exude 
protein end 202.35 per cent es good a source of total di- 
gestible nutrients as is alfalfa hay. 


oF Vat in walk 


Canelusions of other investigetors that soy bean hay 
tonda to inerease slightly the per cont fat in milk wore 
borne out by this trial, Group I while on soy bean hay 
naintained an average test of 4.2519 per cont fat —- ,0590 
‘per went greeter than the tect of 4.178 per cont fet on 
alfalfe hay. Group II while on sey boan hay had an average 
test of 4,f0@% por cont fat, while on alfalfa hay the test 
was 4.0315 por cont fat == a atfferonce of 44508 por cont in 
faver of soy been hay, The difference in test for the tuo 
groups averaged .2425 per cent fat in faver of soy bean hay, 
an inerense of 6.01 per cont. 

Experimental Hotes 

{wo cows, numbers 405 and 466, had to be dropped fren 
the experiment beonuse of digestive disturbances and udder 
trouble, 4c both wore Cuernsoya, one from each croup, the 
major 4ifficuity which thie neccesary adjustment caused mo 
the effect om the comparntive produetion of the two croups. 


apa eee i 


Soeults should be intespreted with en appreciation of the 
fact thot Group I hed @ higher average production than Group 
IIe Aside fraa the trouble with these tw cows the oxperi= 


hoy with less apperent Telich. By the end of the period 
those cows receiving sey bean hay required an extra hour to 
glosn up the hay in their mangers. 


lh, While soy bean hay proved slightly less efficient 
suned per unit of production in the production of milk, the 
inerenee in por cont fot was sufficient to mike it slightly 
more efficiont in fat procuction than was alfalfe hey. 

In the pro@action of 4 per cont fet corrected milk soy 
boan hay ms slightly mere officient then alfelfa hay both 
as © source of Gigeetidle crude protein end as a source of 
total digestible nuteionte, = — 

These differences Go not seem to be significant, howe 
ever, and the teo hays are éonsidereé practically equal as 
roughages for cows in milk. | 

fe Metther hay apposed to be more valuable than the 
other in meinteining body vwoightas 


ly 


butter fat in the milk, 
4, Tho soy boon hay used in the trie) elthough of good 
“quality ws apparently 2ese palatable then was the olfelfa 


Acimowtedguont is made to Profesoor J. B. Fitch and 
Profescor H. UW. Cave of the Department of lairy Gusbandézy 
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for their ai¢ during the conduct of this trial and in the = 
preparation of this thesie; ana to ur. C. W. Burch for the 


care in feeding and managing the cows during the experiment. 
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